per 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 5 
A61M5/32, 5/50 



Al 



(11) International Publication Number: WO 94/01 152 

(43) International Publication Date: 20 January 1994 (20.01.94) 



(21) International Application Number: PCT/EP93/01619 

(22) International Filing Date : 22 June 1 993 (22.06.93) 



(30) Priority data: 
TO92A000597 



13 July 1992(13.07.92) 



IT 



(71) Applicant (for all designated States except US): CARPINEL- 
LI, Pia [IT/ITI; Via San Giuseppe, 19, 1-10040 Cumiana 
(IT). 

(71)(72) Applicant and Inventor: LACIVITA, Antonio [IT/IT]; 
Via San Giuseppe, 19, 1-10040 Cumiana (IT). 

(74) Agents: ROBBA, Eugenio et al,; Studio Interpatent, Via 
Caboto, 35, 1-10129 Turin (IT). 



(81) Designated States: CA, JP, US, European patent (AT, BE, 
CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, 
PT, SE). 



Published 

With international search report. 



(54) Title: A HYPODERMIC NEEDLE WITH PROTECTION DEVICE 

/5 ,„ 




(57) Abstract 

A hypodermic needle provided with a protection device against infection risks, substantially comprising a cap (1), or a hol- 
low member shaped like a cylinder or a truncated cone, with piercing- resistant walls (3) having an inner irregular profile (5), 
which member can be snap-secured to the base (7) supporting the needle (9), and provided at its base (7) with a resilient element 
(13) formed like a coil or sheat and exhibiting a marked propelling capability, and with a preferably eccentric hole (17) at the tip 
(15) thereof. 



FOR THE PURPOSES OP INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


PR 


France 


MR 


Mauritania 


AU 


Australia 


CA 


Gabon 


MW 


Malawi 


BB 


Barbados 


GB 


United Kingdom 


NE 


Niger 


BE 


Belgium 


CN 


Guinea 


NL 


Netherlands 


BF 


Burkina Faso 


GR 


Greece 


NO 


Norway 


BG 


Bulgaria 


HU 


Hungary 


NZ 


New Zealund 


BJ 


Benin 


IE 


Ireland 


PL 


Poland 


BR 


Brazil 


IT 


Italy 


PT 


Portugal 


BY 


Belarus 


JP 


Japan 


RO 


Romania 


CA 


Canada 


KP 


Democratic People's Republic 


RU 


Russian Federation 


CP 


Central African Republic 




of Korea 


SD 


Sudan 


CG 


Congo 


KR 


Republic of Korea 


SE 


Sweden 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


CI 


Cote d'lvoire 


LI 


Liechtenstein 


SK 


Slovak Republic 


CM 


Cameroon 


UK 


Sri Lanka 


SN 


Senegal 


CN 


China 


LU 


Luxembourg 


TO 


Chad 


cs 


Czechoslovakia 


LV 


Latvia 


TC 


Togo 


CZ 


Czech Republic 


MC 


Monaco 


UA 


Ukraine 


DB 


Germany 


MG 


Madagascar 


US 


United States of America 


DK 


Denmark 


ML 


Mali 


uz 


Uzbekistan 


ES 


Spain 


MN 


Mongolia 


VN 


Viet Nam 



PI Finland 



WO 94/01152 



PCT/EP93/01619 



"A HYPODERMIC NEEDLE WITH PROTECTION DEVICE* 

The present invention relates to a hypodermic needle 
u/ith a device for protecting against the risks of infection. 

It is knovm that the presently used hypodermic needles 
for sanitary use have not substantially changed compared u/ith 
5 the commonly knovvn type. 

As a' matter of fact some attempts have been carried out 
in order to prevent the needle from infecting a handler after 
the use of the hypodermic needle, but in practice they did not 
get the success they perhaps deserved, so that things are 
10 still in the u/ell knou/n initial state. 

The only true realty is that at present in almost all 
cases disposable syringes and needles are used, i.e. adapted 
for just one use and properly protected before their using by 
suitably sterilised packagings, but not protected after use. 
15 An object of the present invention is to overcome this 

drau/back by providing a hypodermic needle u/hich is easy and 
practical to be used and nevertheless equipped u/ith an 
effective device for the protection against infection. 

The protection devi'ce substantially comprises a cap or a 
20 hollou/ member having a cylindrical or truncated cone shape, 
u/ith piercing-resistant u/alls having an inner irregular 
profile snap-secured to a base supporting the needle, and 
provided at its base with a resilient element formed like a 
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coil or sheat u/ith a marked propelling capability, and at the 
other end u/ith a preferably eccentric hole. 

Within the cap cavity there is provided a pocket, 
outu/ardly defined by the cap walls and inwardly by a 
pierceable metal foil, with such pocket containing an adhesive 
and air-hardening material, in case supported by a resilient 
spongy material. 

Said adhesive and hardening material is to be understood 
as comprising a physical-chemical composition adapted to 
envelop the portion of the needle sticked thereinto after use, 
which occludes the hole and sets very quickly, so as to render 
the hypodermic needle no longer separable from the protection 
cap. 

Said snap engagement of the cap to the needle supporting 
base provides three main different embodiments of the 
invention: a first manually operated one; a second which is 
semi-automatic; and a third one which is a fully automatic and 
actually preferred embodiment. 

According to the first embodiment, the cap is locked 
onto the needle base by a series of cooperating- snap retainers 
located on the inner wall of the cap and on the outer wall of 
the needle base mating the cap: a short manually imparted 
displacement of the cap causes the cap to be released from the 
base, and allows it to. spring upward to wholly shelter the 
needle. It is to be understood that said displacement can even 
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be imparted with the needle still inserted in the skin, so 
that the cap is released and springs forward to shelter the 
exposed portion of the needle 9, and remains ready to wholly 
cover it, as soon as it will be extracted from the skin. 

According to the second embodiment, the cap is retained 
by the needle base through a series of retainers provided with 
an inclined surface: the pressure applied by the skin to the 
needle cap while pricking lowers said cap with respect to its 
mating base, causing said locks to slide along said inclined 
surfaces, so that the cap is rotated with respect to the base 
and it is disengaged from said base. In said case, the 
sheltering of the needle by the cap is ensured after the prick 
has been executed. 

According to the third and actually preferred embodiment 
of the invention, the cap is linked to the base of the needle 
by a lever device, pivotally secured to the wall of the base 
and cooperating with a recess in the wall of the cap; as soon 
as the needle is inserted into the skin, the fluid displaced 
by the syringe, piston acts upon said lever element and causes 
it to rotate enough to disengage it from the recess provided 
in the cap, thus allowing the action of the cap propelling 
means . 

The present invention will be now described with details 
with particular reference to the accompanying drawings, that 
are supplied as non limiting examples, in which: 
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Fig.. 1 is a side elevation view of a hypodermic needle 
without the protection cap; 

Fig. 2 is a side elevation view of a needle in 
accordance with the invention with the protection device in 
5 its retracted position; 

Fig. 3 is a side elevation view of a needle in 
accordance with . the invention with the protection device in 
its extended position; 

Fig. 4 is a scrap side elevation view of the cross- 
10 sectioned cap showing some of its features; 

Fig. 5 is an axial cross-section of the cap pertaining 
to an automatic-snap embodiment; 

Fig.. 6 is another axial section of the cap in accordance 
with another automatic^snap embodiment; 
15 Fig. 7 is a diagram of the snap device for the manually 

operated system; 

Fig. 8 is a diagram of the snap device for the semi- 
automatic system; 

Fig. 9 is a schematic side elevation view of the needle 
20 with the protection device before the insertion into the skin; 

Fig. 10 is a view similar to Fig. 9 showing, the needle 
with the associated protection device just inserted into the 
patient's skin; 

Fig. 11 is a view similar to Figures 9 and 10, showing 
25 the needle with the protection device just extracted from the 
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patient's skin. 

As clearly shou/n in the Figures, the subject protection 
device of hypodermic needles for preventing infections 
substantially comprises a cap or hollow member shaped like a 

5 truncated cone, u/ith piercing-resistant u/alls 3, having an 
inner irregular profile 5, which member can be> snap-secured to 
a base 7 supporting the needle 9, and provided at its base 7 
u/ith a resilient element 13 formed like a coil or sheat, and 
exhibiting a marked propelling capability, and u/ith a 

10 preferably eccentric hole 17 at the tip 15 thereof. 

Inside the cavity 19 of the cap 1 there is provided a 
pocket 21, outwardly defined by the cap u/alls 3 and inwardly 
by a pierceable metal foil 23, with such pocket containing an 
adhesive and air-hardening material 25, in case supported by a 

15 resilient spongy material. 

This adhesive and air-hardening material 25 is to be 
understood as comprising a physical-chemical composition 
adapted to envelop the portion of the needle 9 sticked 
thereinto after use, which occludes the hole and sets very 

20 quickly, so as to render the hypodermic needle 9 no longer 
separable from the protection cap 1. 

Said snap engagement of the cap 1 to the base 7 
supporting the needle 9 provides three substantial different 
embodiments of the invention: the first is a manually operated 

25 one; the second is a semi-automatic one ; andthe third is a 
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fullt automatic and actually preferred embodiment. 

According to .the first embodiment, the cap 1 is locked 
onto the needle base 7 by a series of cooperating snap 
retainers 27 (see Fig. 7) shaped like ari upturned L, located 
on the inner wall of the cap 1 and on the outer u/all of the 
needle base 7 mating the cap 1: a short manually imparted 
displacement of the cap 1 causes the cap to be released from 
the base 7, and allou/s it to spring upu/ard to wholly shelter 
the needle 9. 

Fig. 7 illustrates a sequence of the different retainer 
positions, respectively in a locked cap condition, in an 
unlocked cap condition and then in a completely released 
condition. 

It is to be understood that the displacement can be 
imparted with the needle 9 still inserted in the skin, so that 
the cap 1 is released and springs forward to shelter the 
exposed portion of the needle 9, and remains ready to wholly 
cover it, as soon as it will be extracted from the skin. 

According to the second embodiment, the cap 1 is 
retained by the needle base 7 through a series of retainers 29 
(see Fig. 8), provided with an inclined surface: the pressure 
applied by the skin to the needle cap 1 while pricking lowers 
said cap 1 with respect to its mating base 7, causing said 
locks to slide along said inclined surfaces, so that the cap 1 
is rotated with respect to the base 7 and it is disengaged 
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from said base. In this case, the sheltering of the needle by 
the cap 1 is ensured after the prick has been executed. 

Fig. 8 illustrates a sequence of the different retainer 
positions, respectively in a locked cap condition, in an 
unlocked cap condition and then in a completely released 
condition. 

According to the third and actually preferred embodiment 
of the invention shown by Figures 5 and 6, the cap 1 is linked 
to the base 7 of the needle 9 by a lever device 31 or 33, 
pivotally secured to the wall- of the base 7 and cooperating 
with a housing recess 35 in the wall 3 of the cap 1; as soon 
as the needle 9 is inserted into the skin, the fluid displaced 
by the syringe piston acts upon said lever element 31 or 33 
and causes it to rotate enough to disengage it from the recess 
35 provided in the cap, thus allowing the action of the cap 
propelling means 13.' 

In Figures 9, 10 and 11 there are schematically 
illustrated the steps of a pricking carried out with a needle 
9 equipped with the protection device shown by Fig.s 5 and 6. 

Fig. 9 clearly shows the needle 9 and the associated 
protection device 1 locked together with the spring 13 
compressed. 

As soon as the pricking begins (Fig. 10) and the piston 
moves, the lever device 31 or 33 becomes disengaged thanks to 
the flow of the liquid inside the syringe, so that the device 
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31 or 33 snaps and releases the spring 13 which in turn causes 
the cap 1 to shift foru/ard until it abuts against the 
patient's skin. 

At the end of the pricking (Fig. 11) the needle 9 is 
extracted from the skin and the spring 13 urges the cap 1 to 
completely shelter the piercing tip of the needle 9. 
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CLAIMS 

1. A hypodermic needle u/ith an after -use protection 
device against infection risks, characterized in that it 
substantially comprises a cap (1) or a hollou/ member having a 

5 cylindrical or truncated cone shape, u/lth piercing-resistant, 
u/alls (3) having an inner irregular profile (5), said cap 
being snap-secured to a base (7) supporting the needle (9), 
and provided at its base (7) u/ith a resilient element (13) 
formed like a coil or sheat u/ith a marked propulsive 
10 capability, and at the other end (15) u/ith a preferably 
eccentric hole (17). 

2. A hypodermic needle as claimed in claim 1, 
characterized in that inside the cavity (19) of the cap (1) 
there is provided a pocket (21), outu/ardly defined by the cap 

15 walls (3) and inu/ardly by a pierceable metal foil (23), said 
pocket containing an adhesive and air-hardening material (25), 
in case supported by a resilient spongy material. ■ 

3. A hypodermic needle/ as claimed in. claim 2, 
characterized in that said adhesive and hardening material 

20 (25) comprises a physical-chemical composition adapted to 
envelop the portion of the needle (9) sticked thereinto after 
use, u/hich occludes the hole (17) thereof and sets very 
quickly, so as to render the hypodermic needle (9) no longer 
separable from the protection cap (1). 
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4. A hypodermic needle as claimed in claims 1 to 3, 
characterized in that the cap (1) is locked to the base (7) of 
the needle, by a series of cooperating snap retainers (27) 
located on the inner wall of the cap (1) and on the outer wall 

5 of the needle base (7) mating the cap (1) whereby a short 
manually imparted displacement of the cap (1) causes the cap 
to be released from the base (7), and allows it to spring 
upward to wholly shelter the needle (9), with said 
displacement that can be imparted even with the needle (9) 

10 still inserted in the skin,' so that the cap (1) is released 
and springs forward to shelter the exposed portion of the 
needle (9), and remains ready to wholly cover it, as soon as 
it will be extracted from the skin. 

5. A hypodermic needle as claimed in claims 1 to 3, 
15 characterized in that the cap (1) is retained by the base (7) 

of the needle (9) through a series of snap retainers (29) 
provided with an inclined surface whereby the pressure applied 
by the skin to the needle cap (1) while pricking lowers said 
cap (1) with respect to- its mating ■ base (7), causing said 
20 locks (29) to slide along said inclined surfaces, so that the 
cap (1) is rotated with respect to the base (7) and it is 
disengaged from said base (7), with the sheltering of the 
needle by the cap (1) being ensured after the prick has been 
executed. 

25 6. A hypodermic needle as claimed in claims 1 to 3, 
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characterized in that the cap (1) is linked to the base (7) of 
the needle (9) by a lever device (31 or 33), pivotally secured 
to the wall of the base (7) and cooperating with a recess (35) 
in the wall (3) of the cap (1) whereby as soon as the needle 
(9) is inserted into the skin, the fluid displaced by the 
syringe piston acts upon said lever element (31, 33) and 
causes it to rotate enough to disengage it from the recess 
(35) provided in the cap (1), thus allowing the action of the 
cap propulsion means (13). 
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